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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1,2, 21, 29, 33 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
de Bruyn Ouboter et al. in view of Makhlin et al.. As to claim 1 , de Bruyn Ouboter et al., Figure 2, 
discloses a qubit, embodied as a SQUID, comprising a multi-terminal junction with four terminals, labeled 
1 through 4, and a superconducting loop coupled between two of the four terminals, terminal 3 and 
terminal 4. de Bruyn Ouboter et al. does not disclose expressly that the superconducting loop provides a 
phase shift. Makhlin et a!., Figure 2a, and the text immediately below the figure, discloses a 
superconducting loop which provides a phase shift. At the time of invention, it would have been obvious 
to a person of ordinary skill in the art to form the superconducting loop of de Bruyn Ouboter et al. with the 
Josephson junction of Makhlin et al., thereby producing a phase shift in the loop. The motivation for 
doing so would have been to form a double-well potential, as disclosed by Makhlin et al. (underlined text 
between Figure 2 and Equation (4)), by coupling the loop via an input loop biased by a current source. 
The double-well potential is created by suitable choices for the self-inductance of the loop and the bias 
current. Such an input loop biased by a current source is disclosed in de Bruyn Ouboter et al., Figure 2. 
Therefore, it would have been obvious to combine Makhlin et al. with de Bruyn Ouboter et al. to obtain the 
invention as specified in claim 1 . 

As to claim 2, the multi-terminal junction of de Bruyn Ouboter et al.. Figure 2, is a constriction 
junction. 

Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et 
al. in view of Makhlin et al., and further in view of Smith et al.. As to claim 3, de Bruyn Ouboter et al. in 
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view of Makhlin et al. discloses the invention of claim 1 , as described above, de Bruyn Ouboter et al. in 
view of Makhlin et al. does not disclose expressly that the multi-terminal junction includes at least one 
tunnel junction. Smith et al., coL 4, lines 20-23. discloses a two terminal SQUID loop which include two 
Josephson tunnel junctions (Figure 3, elements 24 and 26'). At the time of invention, it would have been 
obvious to a person of ordinary skill in the art to form the multi-terminal junction with tunnel junctions. The 
motivation for doing so would have been to use standard tunnel junctions well-known in the art to form the 
multi-terminal junction Therefore, it would have been obvious to combine Smith et al. with Bruyn 
Ouboter et al. in view of Makhlin et al. to obtain the invention as specified In claim 3. 

As to claim 4, the tunnel junctions of Smith et al. are formed by an insulating layer separating two 
superconducting sections, which would necessarily be embodied as terminals in the combination of de 
Bruyn Ouboter et al. in view of Makhlin et al., and further in view of Smith et al. 

As to claim 5, Smith et al., col. 4, line 30, discloses that the SQUID loop is formed from niobium 
(Nb), which is known in the art to be an s-wave superconducting material. 

Claims 6 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn 
Ouboter et al. in view of Makhlin et al., and further in view of Ivanov et al.. As to claim 6, de Bruyn 
Ouboter et al. in view of Makhlin et al. discloses the invention of claim 1 , as described above, de Bruyn 
Ouboter et al. in view of Makhlin et al. does not disclose expressly that the multi-terminal junction includes 
a two-dimensional electron gas structure. Ivanov et al., (Abstract), discloses a three terminal junction, 
embodied as a Josephson junction, with a semiconducting two-dimensional electron gas layer. At the 
time of invention, it would have been obvious to a person of ordinary skill in the art to form the multi- 
terminal junction with a two-dimensional electron gas structure. The motivation for doing so would have 
been to increase mobility and to regulate carrier concentration (Ivanov et al.. Introduction, first 
paragraph). Therefore, it would have been obvious to combine Ivanov et al. with Bruyn Ouboter et al. in 
view of Makhlin et a!, to obtain the invention as specified in claim 6. 

Claims 14-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter 
et al. in view of Makhlin et al.. and further in view of Ryazanov et aL. As to claim 14, de Bruyn Ouboter et 
al. in view of Makhlin et al. discloses the invention of claim 1, as described above, de Bruyn Ouboter et 
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al. in view of Makhlin et al. does not disclose expressly that a portion of the phase shift is produced by a 
ferromagnetic junction. Ryazanov et al., (Abstract), discloses two superconductors coupled by a 
ferromagnetic layer, which produces phase shift of from 0 to tt, depending on temperature. At the time of 
invention, it would have been obvious to a person of ordinary skill in the art to produce a portion of the 
phase shift by using a ferromagnetic junction. The motivation for doing so would have been to produce 
phase shifts needed in order to form a qubit (Ryazanov et a!., page 1 , second column, 10*^ line from 
bottom). Therefore, it would have been obvious to combine Ryazanov et al. with Bruyn Ouboter et al. in 
view of Makhlin et al to obtain the invention as specified in claim 14. 

As to claim 15, the junction disclosed by Ryazanov et al. comprises a first and second portion 
coupled by a weakly ferromagnetic layer (Abstract). 

As to claims 16 and 17, the junction disclosed by Ryazanov et al. comprises a first and second 
portion formed from Nb (Abstract), which is known in the art to be an s-wave superconductor. 

As to claim 18, Ryazanov et al., page 2, right-hand column, 1 1*^ line from bottom, discloses that 
the ferromagnetic junction is formed from a Cui.xNix alloy. 

As to claim 19, although not expressly disclosed by Ryazanov et al., it is understood in the art 
that the ferromagnetic layer may be implanted. 

As to claim 21 , de Bruyn Ouboter et al., Figure 2, discloses a qubit, embodied as a SQUID, 
comprising a multi-terminal constriction junction with four terminals, labeled 1 through 4, and a 
superconducting loop coupled between two of the four terminals, terminal 3 and terminal 4. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., and further in view of Ivanov et al.. de Bruyn Ouboter et al. in view of Makhlin et 
al. discloses the invention of claim 1 , as described above, including the disclosure that the multi-terminal 
junction is a four terminal junction, de Bruyn Ouboter et al. in view of Makhlin et al. does not disclose 
expressly that the multi-terminal junction includes a two-dimensional electron gas structure. Ivanov et al., 
(Abstract), discloses a three terminal junction, embodied as a Josephson junction, with a semiconducting 
two-dimensional electron gas layer. At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to form the multi-terminal junction with four terminals, as in de Bruyn Ouboter et al.. 
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and with a two-dimensional electron gas structure. The motivation for doing so would have been to 
increase mobility and to regulate carrier concentration (Ivanov et a!., Introduction, first paragraph). 
Therefore, it would have been obvious to combine Ivanov et al. with Bruyn Ouboter et al, in view of 
Makhlin et al. to obtain the invention as specified in claim 26. 

As to claim 29, de Bruyn Ouboter et al., Figure 2, discloses a qubit, embodied as a SQUID, 
comprising a multi-terminal constriction junction with four terminals, labeled 1 through 4, and a 
superconducting loop coupled between two of the four terminals, terminal 3 and terminal 4. Each 
opposing pair of terminals is coupled by a constriction junction. 

As to claim 31 , the disclosure of de Bruyn Ouboter et al. in view of Makhlin et al., and further in 
view of Ivanov et al. would encompass an embodiment in which each terminal is coupled by a two- 
dimensional electron gas structure. 

As to claim 33, de Bruyn Ouboter et al., Figure 2, discloses a qubit, embodied as a SQUID, 
comprising a multi-terminal junction with four terminals, labeled 1 through 4, and a superconducting loop 
coupled between two of the four terminals, terminal 3 and terminal 4. 

As to claim 37, de Bruyn Ouboter et al.. Figure 2, discloses a qubit, embodied as a SQUID, 
comprising a multi-terminal junction with four terminals, labeled 1 through 4, and a superconducting loop 
coupled between two of the four terminals, terminal 3 and terminal 4. A multi-terminal junction with four 
terminals would necessarily transport current symmetrically. 

Claims 39 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn 
Ouboter et al. in view of Makhlin et al.. As to claim 39, de Bruyn Ouboter et al., Figure 2, discloses a 
qubit, embodied as a SQUID, comprising a means for coupling a plurality of terminals into a multi-terminal 
junction with four terminals, labeled 1 through 4, and means for forming a superconducting loop coupled 
between two of the four terminals, terminal 3 and terminal 4. de Bruyn Ouboter et al. does not disclose 
expressly means for providing a phase shift in a superconducting loop. Makhlin et al.. Figure 2a, and the 
text immediately below the figure, discloses means for providing a phase shift in a superconducting loop. 
At the time of invention, it would have been obvious to a person of ordinary skill in the art to combine the 
coupling means of de Bruyn Ouboter et al. with the phase shift means of Makhlin et al., thereby producing 
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a phase shift in the loop. The motivation for doing so would have been to form a double-well potential, as 
disclosed by Makhlin et al. (underlined text between Figure 2 and Equation (4)), by coupling the loop via 
an input loop biased by a current source. The double-well potential is created by suitable choices for the 
self-inductance of the loop and the bias current. Such an input loop biased by a current source is 
disclosed in de Bruyn Ouboter et al., Figure 2. Therefore, it would have been obvious to combine 
Makhlin et al. with de Bruyn Ouboter et al. to obtain the invention as specified in claim 39. 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., and further in view of Ivanov et al.. de Bruyn Ouboter et al. in view of Makhlin et 
al. discloses the invention of claim 39, as described above, de Bruyn Ouboter et al. in view of Makhlin et 
al. does not disclose expressly that the coupling means includes a two-dimensional electron gas 
structure. Ivanov et al., (Abstract), discloses a three terminal junction, embodied as a Josephson 
junction, with a semiconducting two-dimensional electron gas layer. At the time of invention, it would 
have been obvious to a person of ordinary skill in the art to provide coupling means to form the multi- 
terminal junction with a two-dimensional electron gas structure. The motivation for doing so would have 
been to increase mobility and to regulate carrier concentration (Ivanov et al., Introduction, first 
paragraph). Therefore, it would have been obvious to combine Ivanov et al. with Bruyn Ouboter et al. in 
view of Makhlin et al. to obtain the invention as specified in claim 40. 

Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., and further in view of Smith et al.. de Bruyn Ouboter et al. in view of Makhlin et 
al. discloses the invention of claim 39. as described above, de Bruyn Ouboter et al. in view of Makhlin et 
al. does not disclose expressly that the coupling means includes at least one tunnel junction. Smith et al., 
col. 4, lines 20-23, discloses a two terminal SQUID loop which include two Josephson tunnel junctions 
(Figure 3, elements 24 and 26'). At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to provide coupling means to form the multi-terminal junction with tunnel junctions. 
The motivation for doing so would have been to use standard tunnel junctions well-known in the art to 
form the multi-terminal junction Therefore, it would have been obvious to combine Smith et al. with 
Bruyn Ouboter et al. in view of Makhlin et al. to obtain the invention as specified in claim 41 . 
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As to claim 42, the multi-terminal junction of de Bruyn Ouboter et a!., Figure 2, is a constriction 
junction. 

Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., and further in view of Ryazanov et al.. de Bruyn Ouboter et al. in view of Makhlin 
et al. discloses the invention of claim 39, as described above, de Bruyn Ouboter et al. in view of Makhlin 
et al. does not disclose expressly that a portion of the phase shift is produced by a ferromagnetic junction. 
Ryazanov et al., (Abstract), discloses two superconductors coupled by a ferromagnetic layer, which 
produces phase shift of from 0 to tt, depending on temperature. At the time of invention, it would have 
been obvious to a person of ordinary skill in the art to produce a portion of the phase shift by using a 
ferromagnetic junction. The motivation for doing so would have been to produce phase shifts needed in 
order to form a qubit (Ryazanov et al., page 1 , second column, 10*^ line from bottom). Therefore, it would 
have been obvious to combine Ryazanov et al. with Bruyn Ouboter et al. in view of Makhlin et al. to obtain 
the invention as specified in claim 45. 

Claims 46 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn 
Ouboter et al. in view of Makhlin et al., and further in view of Han et al.. As to claim 46, de Bruyn Ouboter 
et aL, Figure 2, discloses a qubit, embodied as a SQUID, comprising a multi-terminal junction with four 
terminals, labeled 1 through 4, and a superconducting loop coupled between two of the four terminals, 
terminal 3 and terminal 4. de Bruyn Ouboter et al. does not disclose expressly that the superconducting 
loop provides a phase shift, Makhlin et al., Figure 2a, and the text immediately below the figure, 
discloses a superconducting loop which provides a phase shift. Neither de Bruyn Ouboter et al. nor 
Makhlin et al. disclose a qubit array comprising a plurality of qubits. Han et al., Figure 5, discloses a qubit 
array comprising a plurality of qubits. At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to form the superconducting loop of de Bruyn Ouboter et al. with the Josephson 
junction of Makhlin et al., thereby producing a phase shift in the loop, as well as forming an array of 
qubits, as in Han et al.. The motivation for doing so would have been to form a double-well potential, as 
disclosed by Makhlin et al. (underlined text between Figure 2 and Equation (4)), by coupling the loop via 
an input loop biased by a current source. The double-welt potential is created by suitable choices for the 
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self-inductance of the loop and the bias current. Such an input loop biased by a current source is 
disclosed in de Bruyn Ouboter et al., Figure 2. Further motivation would have been to form a memory 
circuit. Therefore, it would have been obvious to combine Makhlin et al. with de Bruyn Ouboter et al. and 
Han et al. to obtain the invention as specified in claim 46. 

As to claim 47, the multi-terminal junction of de Bruyn Ouboter et al., Figure 2, is a constriction 
junction. 

Claims 48-50 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter 
et al. in view of Makhlin et al., further in view of Han et al., and further in view of Smith et al.. As to claim 
48, de Bruyn Ouboter et al. in view of Makhlin et al. and further in view of Han et al. discloses the 
invention of claim 46, as described above, de Bruyn Ouboter et al. in view of Makhlin et al. and further in 
view of Han et al. does not disclose expressly that the multi-terminal junction includes at least one tunnel 
junction. Smith et al., col, 4, lines 20-23, discloses a two terminal SQUID loop which include two 
Josephson tunnel junctions (Figure 3, elements 24 and 26'). At the time of invention, it would have been 
obvious to a person of ordinary skill in the art to form the multi-terminal junction with tunnel junctions. The 
motivation for doing so would have been to use standard tunnel junctions well-known in the art to form the 
multi-terminal junction Therefore, it would have been obvious to combine Smith et al. with Bruyn 
Ouboter et al. in view of Makhlin et al. and further in view of Han et al. to obtain the invention as specified 
in claim 48. 

As to claim 49, the tunnel junctions of Smith et al. are formed by an insulating layer separating 
two superconducting sections, which would necessarily be embodied as terminals in the combination of 
de Bruyn Ouboter et al. in view of Makhlin et al., and further in view of Smith et al. 

As to claim 50, Smith et al., col. 4, line 30, discloses that the SQUID loop is formed from niobium 
(Nb), which is known in the art to be an s-wave superconducting material. 

Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., further in view of Han et al., and further in view of Ivanov et al.. de Bruyn 
Ouboter et al. in view of Makhlin et al. and further in view of Han et al. discloses the invention of claim 
46, as described above, de Bruyn Ouboter et al. in view of Makhlin et al. and further in view of Han et al. 
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does not disclose expressly that the multi-terminal junction includes a two-dimensional electron gas 
structure. Ivanov et al„ (Abstract), discloses a three terminal junction, embodied as a Josephson 
junction, with a semiconducting two-dimensional electron gas layer. At the time of invention, it would 
have been obvious to a person of ordinary skill in the art to form the multi-terminal junction with a two- 
dimensional electron gas structure. The motivation for doing so would have been to increase mobility and 
to regulate carrier concentration (Ivanov et a!.. Introduction, first paragraph). Therefore, it would have 
been obvious to combine Ivanov et al. with Bruyn Ouboter et al. in view of Makhlin et al. and further in 
view of Han et al, to obtain the invention as specified in claim 51 . 

Claims 59-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter 
et al. in view of Makhlin et al., further in view of Han et al., and further in view of Ryazanov et al.. As to 
claim 59, de Bruyn Ouboter et al. in view of Makhlin et al. and further in view of Han et al. discloses the 
invention of claim 46, as described above, de Bruyn Ouboter et al. in view of Makhlin et al. and further in 
view of Han et al. does not disclose expressly that a portion of the phase shift is produced by a 
ferromagnetic junction. Ryazanov et al., (Abstract), discloses two superconductors coupled by a 
ferromagnetic layer, which produces phase shift of from 0 to tt, depending on temperature. At the time of 
invention, it would have been obvious to a person of ordinary skill in the art to produce a portion of the 
phase shift by using a ferromagnetic junction. The motivation for doing so would have been to produce 
phase shifts needed in order to form a qubit (Ryazanov et a!., page 1, second column, 10*^ line from 
bottom). Therefore, it would have been obvious to combine Ryazanov et al. with Bruyn Ouboter et al. in 
view of Makhlin et al. and further in view of Han et al. to obtain the invention as specified in claim 59. 

As to claim 60, the junction disclosed by Ryazanov et al. comprises a first and second portion 
coupled by a weakly ferromagnetic layer (Abstract). 

As to claims 61 and 62, the junction disclosed by Ryazanov et al. comprises a first and second 
portion formed from Nb (Abstract), which is known in the art to be an s-wave superconductor. 

As to claim 63, Ryazanov et al., page 2, right-hand column, 11**^ line from bottom, discloses that 
the ferromagnetic junction is formed from a Cui.xNix alloy. 
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As to claim 64, although not expressly disclosed by Ryazanov et a!., it is understood in the art 
that the ferromagnetic layer may be implanted. 

Claims 80 and 81 are rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn 
Ouboter et al. in view of Makhlin et aL, and further in view of Blais et al.. As to claim 80, de Bruyn 
Ouboter et a!., Figure 2, discloses a qubit, embodied as a SQUID, comprising a multi-terminal junction 
with four terminals, labeled 1 through 4, and a superconducting loop coupled between two of the four 
terminals, terminal 3 and terminal 4. de Bruyn Ouboter et al. does not disclose expressly that the 
superconducting loop provides a phase shift. Makhlin et al., Figure 2a, and the text immediately below 
the figure, discloses a superconducting loop which provides a phase shift. Neither de Bruyn Ouboter et 
al. nor Makhlin et al. disclose a qubit array comprising a plurality of qubits coupled by an entanglement 
junction. Blais et al., Figure 1 , discloses a qubit array comprising a plurality of qubits, linked by 
entanglement junctions (first page, top of second column). At the time of invention, it would have been 
obvious to a person of ordinary skill in the art to form the superconducting loop of de Bruyn Ouboter et al. 
with the Josephson junction of Makhlin et al., thereby producing a phase shift in the loop, as well as 
forming an array of qubits, as in Blais et al.. The motivation for doing so would have been to form a 
double-well potential, as disclosed by Makhlin et al. (underlined text between Figure 2 and Equation (4)), 
by coupling the loop via an input loop biased by a current source. The double-well potential is created by 
suitable choices for the self-inductance of the loop and the bias current. Such an input loop biased by a 
current source is disclosed in de Bruyn Ouboter et aL, Figure 2. Further motivation would have been to 
form a working quantum computation device. Therefore, it would have been obvious to combine Makhlin 
et al. with de Bruyn Ouboter et al. and Blais et al. to obtain the invention as specified in claim 80. 

As to claim 81 , the multi-terminal junction of de Bruyn Ouboter et al., Figure 2, is a constriction 
junction. 

Claim 82 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., further in view of Blais et al., and further in view of Smith et al.. de Bruyn 
Ouboter et al. in view of Makhlin et al. and further in view of Blais et al. discloses the invention of claim 
80, as described above, de Bruyn Ouboter et al. in view of Makhlin et al. and further in view of Blais et al. 
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does not disclose expressly that the multi-terminal junction includes at least one tunnel junction. Smith et 
al., col. 4, lines 20-23, discloses a two terminal SQUID loop which include two Josephson tunnel junctions 
(Figure 3, elements 24 and 26'). At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to form the multi-terminal junction with tunnel junctions. The motivation for doing 
so would have been to use standard tunnel junctions well-known in the art to form the multi-terminal 
junction Therefore, it would have been obvious to combine Smith et al. with Bruyn Ouboter et al. in 
view of Makhlin et al. and further in view of Blais et al. to obtain the invention as specified in claim 82. 

Claim 83 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., further in view of Blais et al., and further in view of Ivanov et al.. de Bruyn 
Ouboter et al. in view of Makhlin et al. and further in view of Blais et al. discloses the invention of claim 
80, as described above, de Bruyn Ouboter et al. in view of Makhlin et al. and further in view of Blais et al. 
does not disclose expressly that the multi-terminal junction includes a two-dimensional electron gas 
structure. Ivanov et al., (Abstract), discloses a three terminal junction, embodied as a Josephson 
junction, with a semiconducting two-dimensional electron gas layer. At the time of invention, it would 
have been obvious to a person of ordinary skill in the art to form the multi-terminal junction with a two- 
dimensional electron gas structure. The motivation for doing so would have been to increase mobility and 
to regulate carrier concentration (Ivanov et al., Introduction, first paragraph). Therefore, it would have 
been obvious to combine Ivanov et al. with Bruyn Ouboter et al. in view of Makhlin et al. and further in 
view of Blais et al. to obtain the invention as specified in claim 83. 

Claim 86 is rejected under 35 U.S.C. 103(a) as being unpatentable over de Bruyn Ouboter et al. 
in view of Makhlin et al., further in view of Blais et al., and further in view of Ryazanov et al.. de Bruyn 
Ouboter et al. in view of Makhlin et al. and further in view of Blais et al. discloses the invention of claim 
80, as described above, de Bruyn Ouboter et al. in view of Makhlin et al. and further in view of Blais et al. 
does not disclose expressly that a portion of the phase shift is produced by a ferromagnetic junction. 
Ryazanov et al., (Abstract), discloses two superconductors coupled by a ferromagnetic layer, which 
produces phase shift of from 0 to n, depending on temperature. At the time of invention, it would have 
been obvious to a person of ordinary skill in the art to produce a portion of the phase shift by using a 
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ferromagnetic junction. The motivation for doing so would have been to produce phase shifts needed in 
order to form a qubit (Ryazanov et a!., page 1, second column, 10*^ line from bottom). Therefore, it would 
have been obvious to combine Ryazanov et al. with Bruyn Ouboter et al. in view of Makhlin et al. and 
further in view of Blais et al. to obtain the invention as specified in claim 86. 



Allowable Subject Matter 

Claim 7 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 
No prior art expressly discloses a two-dimensional electron gas structure formed from an InAs layer 
deposited on an AlSb substrate. 

Claims 8-13 and 20 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses a particular embodiment for the superconducting loop, 
containing a phase-shifting Josephson junction, of any specific combination of s-wave and d-wave 
superconducting materials. 

Claims 22-25, 30 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses a four-terminal junction which includes a combination of 
constriction junctions and tunnel junctions. 

Claim 27 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 
No prior art discloses a four-terminal junction which includes a combination of constriction junctions and 
two-dimensional electron gas junctions. 
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Claim 28 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 
No prior art discloses a four-terminal junction which includes a combination of tunnel junctions and two- 
dimensional electron gas junctions. 

Claims 32, and 34-36 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses a multi-terminal junction with any number of terminals other 
than four. 

Claim 38 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 
No prior art discloses a multi-terminal junction which transports current asymmetrically. 

Claims 43 and 44 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses a particular embodiment for the superconducting loop, 
containing a phase-shifting Josephson junction, of any specific combination of s-wave and d-wave 
superconducting materials. 

Claim 52 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 
No prior art expressly discloses a two-dimensional electron gas structure formed from an InAs layer 
deposited on an AlSb substrate. 

Claims 53-58 and 65 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses a particular embodiment for the superconducting loop, 
containing a phase-shifting Josephson junction, of any specific combination of s-wave and d-wave 
superconducting materials. 

Claims 66-79 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
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intervening claims. No prior art discloses neighboring terminals of multi-terminal junctions coupled to 
form a series connection. Schopohl et al. is related art, disclosing a high resolution magnetic field sensor, 
but, as shown in Figure 2c, neighboring superconducting loops share a common Josephson junction 
directly, as opposed to applicants link between neighboring multi-terminal junctions, with the Josephson 
junction located elsewhere in the superconducting loop. 

Claims 84 and 85 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses a particular embodiment for the superconducting loop, 
containing a phase-shifting Josephson junction, of any specific combination of s-wave and d-wave 
superconducting materials. 

Claim 87 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 
No prior art discloses a particular embodiment for the superconducting loop, containing a phase-shifting 
Josephson junction, of any specific combination of s-wave and d-wave superconducting materials. 

Claims 88-93 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. No prior art discloses neighboring terminals of multi-terminal junctions coupled to 
form a series connection. Schopohl et al. is related art, disclosing a high resolution magnetic field sensor, 
but, as shown in Figure 2c, neighboring superconducting loops share a common Josephson junction 
directly, as opposed to applicants link between neighboring multi-terminal junctions, with the Josephson 
junction located elsewhere in the superconducting loop. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Scott R. Wilson whose telephone number is 703-308-6557. The examiner can normally be 
reached on M-F 8:30 - 4:30 Eastern. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Nathan Flynn can be reached on 703-308-6601 . The fax phone numbers for the organization where this 
application or proceeding is assigned are 703-308-7722 for regular communications and 703-308-7724 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose telephone number is 703-308-1782. 



srw 

April 30. 2004 



